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IMAGE PROCESSING APPARATUS
INCLUDING EXPANSION MEMORY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is based upon and claims the benefit of
priority of the prior Japanese Patent Application No. 2013-
221206, filed on Oct. 24, 2013, the entire contents of which
are incorporated herein by reference.

FIELD

The embodiments discussed herein are related to image
processing apparatuses.

BACKGROUND

A technology for printing a large number of pages at a high
speed by merging a plurality of pieces of variable data with
format data which is frequently used (hereinafter referred to
as variable printing) is known. In order to perform this vari-
able printing more efficiently, job data for printing is
described in a page description language (hereinafter referred
to as a PDL.)

Among such PDLs, some include a function (hereinafter
referred to as a cache function) to store data (hereinafter
referred to as RIP image data) obtained by converting format
data which is frequently used into a raster image by subjecting
the format data to drawing processing (hereinafter referred to
as RIP (Raster Image Processor) processing) in a cache (For
example, see Patent Document 1).

This cache function enables the time required for RIP
processing of the whole job to be shortened, by reading out
RIP image data corresponding to format data from a cache
when creating page data.

[Patent Document 1] Japanese Laid-open Patent Publica-
tion No. 2012-183704

SUMMARY

Page data (RIP image data) is output to a print engine so as
to undergo print processing. Then, when RIP processing and
expansion processing of the RIP image data to the print
engine are operated non-synchronously, the RIP image data is
temporarily stored in a secondary storage device such as an
HDD (Hard Disk Drive). Then, the RIP image data is sequen-
tially read out from the secondary storage device and stored in
an expansion memory for expanding the RIP image data in
the print engine.

Thus, in the conventional method, it is possible to shorten
the time required for RIP processing, but it is impossible to
shorten the time required for processing to expand RIP image
data in an expansion memory from a secondary storage
device which temporarily stores the RIP image data. There-
fore, expansion processing from the secondary storage device
is a bottleneck to speeding up of print processing.

In view of the above problem, one aspect is to provide an
image processing apparatus capable of speeding up expan-
sion of RIP image data in an expansion memory.

An image processing apparatus in an aspect includes an
expansion memory for storing data to be expanded and output
to a print engine for executing print processing, and includes:
an interpreter processing part for creating intermediate data
on the basis of job data that is a print target, the job data being
described in a page description language; a rasterize process-
ing part for creating RIP (Raster Image Processor) image data
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with respect to each band for dividing each page into a plu-
rality of parts, on the basis of the intermediate data created by
the interpreter processing part; an image storage part for
temporarily storing RIP image data created by the rasterize
processing part; a characteristic value calculating part for
calculating a characteristic value which can uniquely distin-
guish the RIP image data and associating the calculated char-
acteristic value with the corresponding RIP image data; an
expansion processing part for storing RIP image data stored
in the image storage part in the expansion memory; and a
cache for temporarily holding RIP image data which has
already been stored in the expansion memory, together with
the corresponding characteristic value.

An expansion processing part compares the characteristic
value of RIP image data that is a target to be stored in an
expansion memory with the characteristic value of RIP image
data stored in a cache before accessing an image storage part,
and when the characteristic values agree, reads out RIP image
data whose characteristic value agrees, the RIP image data
being stored in a cache, so as to store the RIP image data in an
expansion memory.

According to an image processing apparatus of an aspect,
the characteristic value of RIP image data is calculated, and
the calculated characteristic value and RIP image data are
associated with each other so as to be stored in an image
storage part (a secondary storage device). When expanding
RIP image data in an expansion memory (a memory device)
from an image storage part, if RIP image data whose charac-
teristic value agrees with that of RIP image data that is a target
for expansion exists in a cache, the image processing appa-
ratus reads out the RIP image data whose characteristic value
agrees from the cache so as to store the data in an expansion
memory. In this manner, the read-out number from an image
storage part as a secondary storage device canbe reduced, and
expansion processing of RIP image data can be sped up.

Also, according to an image processing device of an aspect,
RIP image data is created in units of bands and processed to
be expanded in units of bands. In this manner, the agreement
rate can be increased, and the amount of data read out from an
image storage part as a secondary storage device can be
further reduced. Thus, expansion processing of RIP image
data can be further sped up. Since RIP image data created in
units of bands which are smaller in data size is stored in a
cache, the cache can be more effectively utilized.

An image processing apparatus of another aspect includes
an expansion memory for storing data to be expanded and
output to a print engine for executing print processing, and
includes: a specification part for specifying the number of
pieces of object data arranged on a page with respect to each
page, on the basis of job data that is a print target, the job data
being described in a page description language; an interpreter
processing part for creating intermediate data on the basis of
the job data; a rasterize processing part for creating RIP
(Raster Image Processor) image data with respect to each
object data for the page in which the number of pieces of the
object data specified by the specification part is less than a
predetermined threshold value, and creating RIP image data
with respect to each band for dividing each page into a plu-
rality of parts, for the page in which the number of pieces of
the object data is not less than the predetermined threshold
value, on the basis of the intermediate data created by the
interpreter processing part; an image storage part for tempo-
rarily storing RIP image data created by the rasterize process-
ing part; a characteristic value calculating part for calculating
a characteristic value which can uniquely distinguish the RIP
image data and associating the calculated characteristic value
with the corresponding RIP image data; an expansion pro-
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cessing part for storing RIP image data stored in the image
storage part in the expansion memory; and a cache for tem-
porarily holding RIP image data which has already been
stored in the expansion memory, together with the corre-
sponding characteristic value.

An expansion processing part compares the characteristic
value of RIP image data that is a target to be stored in an
expansion memory with the characteristic value of RIP image
data stored in a cache before accessing an image storage part,
and when the characteristic values agree, reads out the RIP
image data whose characteristic value agrees, the RIP image
data being stored in a cache, so as to store the RIP image data
in an expansion memory.

According to an image processing apparatus of another
aspect, the number of pieces of object data arranged in a page
is specified with respect to each page, and when the number of
pieces of specified object data is smaller than a predetermined
value, RIP image data in units of object data s created. On the
other hand, when the number of pieces of specified object
data is not smaller than a predetermined value, an image
processing apparatus creates RIP image data in units of
bands. In this manner, the number of targets to be processed
can be reduced.

The object and advantages of the invention will be realized
and attained by means of the elements and combinations
particularly pointed out in the claims.

It is to be understood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are not restrictive of the invention.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a functional block diagram illustrating a configu-
ration example of a print system in an embodiment 1 and a
configuration example of a printing apparatus constituting the
printing system.

FIG. 2 is a diagram illustrating an example of a correspon-
dence relationship between compressed data stored in an
image storage part and the characteristic value of the com-
pressed data in embodiment 1.

FIG. 3 is an example of a flowchart for explaining a flow of
RIP image data storage processing in embodiment 1.

FIG. 4 is an example of a flowchart for explaining a flow of
RIP image data expansion processing in embodiment 1.

FIG. 5 is a diagram illustrating a specific example for
specifically explaining the RIP image data expansion pro-
cessing in embodiment 1.

FIG. 6 is a functional block diagram illustrating a configu-
ration example of a printing apparatus constituting a print
system in an embodiment 2.

FIG. 7 is diagram illustrating an example of a correspon-
dence relationship between compressed data stored in an
image storage part and the characteristic value of the com-
pressed data in embodiment 2.

FIG. 8 is part of a flowchart for explaining a flow of RIP
image data storage processing in embodiment 2.

FIG. 9 is part of an example of a flowchart for explaining a
flow of RIP image data expansion processing in embodiment
2.

FIG. 10A and FIG. 10B each are diagrams illustrating
another example of band division.
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4
DESCRIPTION OF EMBODIMENTS

Hereinafter, embodiments of the present invention will be
described in detail with reference to drawings.

An embodiment 1 will be described.

FIG. 1 is a functional block diagram illustrating a configu-
ration example of a print system 100 in embodiment 1 and a
configuration example of a printing apparatus 10 constituting
the printing system 100. As illustrated in FIG. 1, the
print system 100 includes one or a plurality of printing appa-
ratus (es) 10, the printing apparatus 10 being an image pro-
cessing apparatus, and one or a plurality of information ter-
minal apparatus(es) 20, and the printing apparatus 10 and the
information terminal apparatus 20 are connected so as to be
able to communicate with each other through a network NW.

Inembodiment 1, the following will be described under the
assumption that job data output by the information terminal
apparatus 20 and input to the printing apparatus 10 is
described in a PDL.

The printing apparatus 10 processes job data output by the
information terminal apparatus 20 to print the data on a print-
ing medium such as paper and output it, and includes a com-
munication part 11, a storage part 12, a cache 13, a display
part 14, an operation part 15, a printer part 16, and a control
part 17, as illustrated in FIG. 1.

The communication part 11 is constituted of a communi-
cation module or the like, and executes communication
between the information terminal apparatus 20 and itself
through the network NW. For example, the communication
part 11 receives job data output by the information terminal
apparatus 20.

The storage part 12 is constituted of a RAM (Random
Access Memory), a ROM (Read Only Memory), an HDD,
and the like, and functions as a work area for a CPU (Central
Processing Unit) constituting the control part 17, a program
area for storing various programs such as an operation pro-
gram for controlling the whole of the printing apparatus 10,
and a data area for storing various data such as an algorithm
for calculating a characteristic value which will be described
in detail hereinafter.

The storage part 12 also functions as an image storage part
12a and an expansion memory 124, as illustrated in FIG. 1.
The image storage part 12a is constituted of a secondary
storage device such as an HDD, and stores RIP image data
(hereinafter referred to as compressed data) created by a
rasterize processing part 17e which will be described in detail
hereinafter, and compressed by a data compression part 17f
which will be described in detail hereinafter. The expansion
memory 125 is constituted of a RAM or the like, and config-
ured to output RIP image data to the printer part 16 to execute
print processing.

The cache 13 is constituted of an SRAM (Static Random
Access Memory) or the like, and stores compressed data read
out from the image storage part 12a under the control of the
expansion processing part 17j, which will be described in
detail hereinafter.

The display part 14 is constituted of a display device or the
like such as an LCD (Liquid Crystal Display) or organic EL.
(Electro-Luminescence), and displays, for example, image
data and various function buttons on a display screen.

The operation part 15 is constituted of a numerical keypad
and a touch panel displayed on the display screen of the
display part 14, and a user can cause desired processing to be
executed by operating the operation part 15 to input an
instruction to the printing apparatus 10.
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The printer part 16 is constituted of a print engine or the
like, and executes print processing of each page on the basis
of RIP image data expanded in the expansion memory 125.

The control part 17 is constituted of a CPU or the like,
executes an operation program stored in the program area of
the storage part 12 to realize functions of a determination part
17a, a first counter 17b, a band size setting part 17¢, an
interpreter processing part 174, a rasterize processing part
17e, a data compression part 17/, a characteristic value cal-
culation part 17g, a second counter 17k, a comparison part
17i, and an expansion processing part 17, and executes pro-
cessing such as control processing to control the whole of the
printing apparatus 10, and RIP image data storage processing
and RIP image data expansion processing which will be
described in detail hereinafter.

The determination part 17a determines whether or not job
datahas been received. The determination part 17a also deter-
mines whether or not storage processing of RIP image data
has been executed for all the pages. More specifically, the
determination part 17a determines whether or not the value of
a counter value j ofthe first counter has reached the number of
pages of a target for processing, to determine whether or not
storage processing of RIP image data has been executed for
all the pages.

In addition, the determination part 17a determines whether
or not compressed data are stored in the image storage part
12a. The determination part 17a also determines whether or
not compressed data having a characteristic value agreeing
with the characteristic value of compressed data that is a
target for expansion are stored in the cache 13, on the basis of
the comparison result of the comparison part 17i.

In addition, the determination part 17a determines whether
or not there is enough space to store compressed data thatis a
target for expansion in the cache 13, when storing compressed
data read out by the expansion processing part 177 from the
image storage part 124, in the cache 13. More specifically, by
determining whether or not the difference between the space
of'the cache 13 and the value obtained by summing up the data
amount of respective pieces of compressed data stored in the
cache 13 is not less than the data amount of the compressed
data that is a target for expansion, the determination part
determines whether or not there is space in the cache 13.

In addition, the determination part 17a determines whether
ornot expansion processing to all the compression data stored
in the image storage part 12a has been executed. More spe-
cifically, by determining whether or not there is compressed
data in the image storage part 124, the determination part 17a
determines whether or not expansion processing to all the
compressed data stored in the image storage part 12a has been
executed.

The first counter 175 is configured to manage whether or
not storage processing of RIP image data to all the pages in
job data that are a target for processing has been executed, and
is controlled by the control part 17. The initial value of a
counter value j of the first counter 175 is “1” in embodiment
1, and is incremented by the control part 17 when storage
processing of all the RIP image data on a page (j-th page) that
is a target for processing has been finished. That is, the num-
ber ofthe page that is a target for processing is associated with
a counter value j of the first counter 175.

The band size setting part 17¢ sets the size of a band for
dividing a page that is a target for processing. The band size
setting part 17¢ sets the size of a band on the basis of the size
of, for example, a character (font). With reference to FIG. 5,
the example of FIG. 5 is an example in which printing paper
is divided into four bands in the Y-axis direction with the
longitudinal direction of the paper set as the Y-axis direction.
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Returning to FIG. 1, the interpreter processing part 17
analyses a PDL in which received job data is described,
creates intermediate data with respect to each page, and stores
the created intermediate data in the data area of the storage
part 12.

The rasterize processing part 17e executes rasterize pro-
cessing in units of bands in a band size set by the band size
setting part 17¢, on the basis of intermediate data created by
the interpreter processing part 174, to create RIP image datain
units of bands. At that time, the rasterize processing part 17e
executes image processing such as color conversion and half-
tone processing for adapting the RIP image data to the print
engine constituting the printer part 16. Image processing such
as color conversion and halftone processing for adapting the
RIP image data to the print engine may be executed by the
printer part 16.

The data compression part 17/ compresses, in units of
bands, RIP image data created by the rasterize processing part
17e to create compressed data in units of bands.

The characteristic value calculation part 17g calculates the
characteristic value of compressed data created by the data
compression part 177, on the basis of an algorithm for calcu-
lating a characteristic value stored in the data area of the
storage part 12. Then, the characteristic value calculation part
17g stores the calculated characteristic value in the image
storage part 12a, in association with the corresponding com-
pressed data. Here, a characteristic value is a value unique to
compressed data, such as a hash value, a CRC (Cyclic Redun-
dancy Check) value, and a checksum. That is, the fact that
characteristic values calculated by the characteristic calcula-
tion part 17g agree with each other means that RIP image data
corresponding to compressed data are identical.

FIG. 2 is a diagram illustrating an example of a correspon-
dence relationship between compressed data stored in the
image storage part 12¢ and the characteristic value of the
compressed data in embodiment 1. “m” of Pm-Bn in FIG. 2
represents the number of the page, and “n” represents the
order of the band from the upper end of the page. For example,
with reference to FIG. 5, the third band from the upper end of
page 1 is represented as P1-B3. Namely, “P1-B3” means
compressed data of the third band from the upper end of page
1 in FIG. 2, and the example in FIG. 2 shows that the char-
acteristic value of the compressed data of the third band from
the upper end of page 1 is UN3.

Returning to FIG. 1, the second counter 17% is associated
with compressed data that is a target for expansion, and is
controlled by the control part 17. The initial value of a counter
value k of the second counter 17/ 1s “1” in embodiment 1, and
is incremented by the control part 17 every time expansion
processing of compressed data that is a target for expansion to
the expansion memory 125 is executed.

In embodiment 1, processing is executed in ascending
order of page numbers and in order from the upper end band
of the page. For example, in the example of FIG. 2, com-
pressed data is processed in order from compressed data of
P1-B1. For example, compressed data of P2-B2 is processed
as a target for expansion when the counter value k of the
second counter 17/ is “6.”

The comparison part 17; compares the characteristic value
of compressed data that is a target for expansion, the com-
pressed data corresponding to a counter value k of the second
counter 17/, with the characteristic value of compressed data
stored in the cache 13.

The expansion processing part 17/ executes processing to
expand compressed data stored in the image storage part 12a
in the expansion memory 125. More specifically, when com-
pressed data whose characteristic value agrees with that of
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compressed data that is a target for expansion are stored in the
cache 13, the expansion processing part 17j reads out the
compressed data stored in the cache 13 whose characteristic
value agrees, extends the compressed data into the original
RIP image data, and then stores the RIP image data in the
expansion memory 125. Then, the expansion processing part
17 deletes the compressed data that is a target for expansion
from the image storage part 12a.

On the other hand, when compressed data whose charac-
teristic value agrees with that of compressed data that is a
target for expansion is not stored in the cache 13, the expan-
sion processing part 17 reads out the compressed data that is
a target for expansion from the image storage part 12a,
extends the compressed data into the original RIP image data,
and then stores the RIP image data in the expansion memory
1254 and stores the read-out compressed data in the cache 13 in
such a state that the compressed data is associated with the
characteristic value.

At that time, when there is no space in the cache 13, the
expansion processing part 17 deletes compressed data in the
cache 13 in order until enough space to store the compressed
data that is a target for expansion is secured, according to an
existing algorithm of a cache.

Next, a flow of RIP image data storage processing in
embodiment 1 will be described in reference to FIG. 3. FIG.
3 is an example of a flowchart for explaining a flow of RIP
image data storage processing in embodiment 1. This RIP
image data storage processing is started with a receipt of job
data output by the information terminal apparatus 20 as a
trigger.

The determination part 17a determines whether or not job
data has been received (step S001). When the determination
part 17a determines that the job data has not yet been received
(step S001; NO), the processing of step S001 is repeated until
the job data has been received.

On the other hand, when the determination part 17a deter-
mines that the job data has been received (step S001; YES),
the control part 17 resets the first counter 175 (counter value
7=1) (step S002), and the band size setting part 17¢ sets the
size of a band (step S003).

Then, the interpreter processing part 174 analyses the PDL
in which the received job data is described to create interme-
diate data of page j, and stores the created intermediate data in
the data area of the storage part 12 (step S004).

Then, the rasterize processing part 17e executes rasterize
processing in units of bands in which the size of the band is set
by the band size setting part 17¢, on the basis of the interme-
diate data created by the interpreter processing part 174, to
create RIP image data in units of bands (step S005).

Then, the data compression part 17f creates compressed
data in units of bands, on the basis of the RIP image data
created by the rasterize processing part 17¢ (step S006).

Then, the characteristic value calculating part 17g calcu-
lates the characteristic value of the compressed data created
by the data compression part 17/ (step S007), and stores the
calculated characteristic value in the image storage part 12a
in association with the corresponding compressed data (step
S008).

Then, the determination part 17a determines whether or
not storage processing of RIP image data has been executed
for all the pages (step S009). When the determination part 17«
determines that the processing has not yet been executed for
all the pages (step S009; NO), the control part 17 increments
the first counter 175 (step S010), processing is returned to the
processing in step S004, and the above-mentioned processing
is repeated.
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On the other hand, when the determination part 17a deter-
mines that processing has been executed for all the pages
(step S009; YES), this processing is terminated.

Next, a flow of RIP image data expansion processing in
embodiment 1 will be described with reference to FIG. 4.
FIG. 4 is an example of a flowchart for explaining the flow of
RIP image data expansion processing in embodiment 1. This
RIP image data expansion processing initiated by the com-
pressed data having been stored in the image storage part 12a
as a trigger.

The determination part 17a determines whether or not
compressed data has been stored in the image storage part 12a
(step S101). When the determination part 17a determines that
compressed data has not been stored (step S101; NO), the
processing in step S101 is repeated until compressed data has
been stored in the image storage part 12a.

On the other hand, when the determination part 17a deter-
mines that compressed data has been stored (step S101; YES),
the control part 17 resets the second counter 17/ (counter
value k=1) (step S102), and resets the cache 13 (step S103).

Then, the comparison part 17 compares the characteristic
value of compressed data that is a target for expansion with
the characteristic value of compressed data stored in the cache
13 (step S104). The determination part 17a determines
whether or not compressed data whose characteristic value
agrees with that of the compressed data that is a target for
expansion is stored in the cache 13 on the basis of the com-
parison result of the comparison part 17 (step S105).

When the determination part 17a determines that com-
pressed data whose characteristic value agrees with that of the
compressed data that is a target for expansion are stored in the
cache 13 (step S105; YES), the expansion processing part 177
reads out the compressed data stored in the cache 13 whose
characteristic value agrees, extends the data, and then stores it
in the expansion memory 125 (step S106). Then, the expan-
sion processing part 17f deletes the compressed data that is a
target for expansion from the image storage part 12a (step
S107).

Here, in processing in step S105, when the determination
part 17a determines that compressed data whose characteris-
tic value corresponds to that of the compressed data that is a
target for expansion is not stored in the cache 13 (step 105;
NO), the expansion processing part 17j reads out the com-
pressed data that is a target for expansion from the image
storage part 12a, extends the data, and stores it in the expan-
sion memory 125 (step S201).

Then, the determination part 17a determines whether or
not there is enough space in the cache 13 to store the com-
pressed data that is a target for expansion (step S202). When
the determination part 17a determines that there is not enough
space to store the compressed data that is a target for expan-
sion (step S202; NO), the expansion processing part 17/
deletes one piece of compressed data in the cache 13 in
accordance with a predetermined order (step S203). The pro-
cessing is returned to the processing in step S202, and the
abovementioned processing is repeated.

On the other hand, when the determination part 17a deter-
mines that there is enough space to store the compressed data
that is a target for expansion (step S202; YES), the expansion
processing part 17 stores the compressed data that is a target
for expansion in the cache 13 in such a state that they are
associated with a characteristic value (step S204), and deletes
the compressed data that is a target for expansion from the
image storage part 12a (step S107).

Then, the determination part 17a determines whether or
not expansion processing has been executed for all the com-
pressed data stored in the image storage part 12a (step S108).
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When the determination part 17a determines that expansion
processing has not yet been executed for all the compressed
data (step S108; NO), the control part 17 increments the
second counter 17/ (step S109), the processing is returned to
the processing in step S104, and the abovementioned process-
ing is repeated.

On the other hand, when the determination part 17a deter-
mines that expansion processing has been executed for all the
compressed data (step S108; YES), this processing is termi-
nated.

Next, a flow of RIP image data expansion processing in
embodiment 1 will be described according to specific
examples with reference to FIG. 2, FIG. 4, and F1G. 5. FIG. 5
is a diagram illustrating a specific example for specifically
explaining the RIP image data expansion processing in
embodiment 1. FIG. 5 illustrates the first page (hereinafter
referred to as page 1) and the second page (hereinafter
referred to as page 2) of a document that is a target for
processing.

It is assumed that FIG. 2 illustrates the relationship
between compressed data stored in the image storage part 12a
and the characteristic value of the compressed data in this
specific example. That is, as illustrated in FIG. 2 and FIG. 5,
the characteristic values of compressed data P1-B1 on page 1
and compressed data P2-B1 on page 2 are in agreement with
each other, UN1. The characteristic values of compressed
data P1-B4 on page 1 and compressed data P2-B4 on page 2
are in agreement with each other, UN4.

In this specific example, the cache 13 can store all the
compressed data P1-B1 to P1-B4 on page 1, and the data size
of'the compressed data P1-B2 is larger than the data size of the
compressed data P2-B2. When the expansion processing part
17/ deletes compressed data from the cache 13, compressed
data are deleted in the order of timing at which the com-
pressed data are referred to by the cache 13 from oldest.

When the compressed data in this specific example is
stored in the image storage part 12a (step S101; YES), the
control part 17 resets the second counter 17/ (counter value
k=1) (step S102) and resets the cache 13 (step S103).

Since no compressed data whose characteristic value
agrees with the characteristic value UN1 of the compressed
data P1-B1 that is a target for expansion is stored in the cache
13 (step S105; No), the expansion processing part 17 reads
out the compressed data P1-B1 that is a target for expansion
from the image storage part 124, extends the data, and stores
it in the expansion memory 125 (step S201).

Then, since there is space in the cache 13 (step S202; YES),
the expansion processing part 17 stores the compressed data
P1-B1 in the cache 13 (step S204), and deletes the com-
pressed data P1-B1 from the image storage part 12a (step
S107).

Since expansion processing has not yet been executed for
all the compressed data (step S108; NO), the control part 17
increments the second counter 17/ (step S109), and process-
ing of the compressed data P1-B2 as the next target for expan-
sion is started (step S104).

The same expansion processing as that executed for the
compressed data P1-B1 is executed for the compressed data
P1-B2 to P1-B4 on page 1, so that all the compressed data
P1-B1 to P1-B4 on page 1 are stored in the cache 13.

Next, the second counter 17/ is incremented (step S109),
and when the counter value k=5, the compressed data P2-B1
on page 2 becomes a target for expansion. The characteristic
value UN1 of the compressed data P2-B1 agrees with the
characteristic value UN1 of the compressed data P1-B1
stored in the cache 13 (step S105; YES).
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Therefore, the expansion processing part 17/ reads out the
compressed data P1-B1 whose characteristic value agrees
from the cache 13, extends the data, and stores it in the
expansion memory 126 (step S106). Then, the expansion
processing part 17/ deletes the compressed data P2-B1 that is
a target for expansion from the image storage part 12a (step
S107).

Since expansion processing has not yet been executed for
all the compressed data (step S108; NO), the control part 17
increments the second counter 17/ (counter value k=6) (step
S109), and processing of the compressed data P2-B2 as the
next target for expansion is started (step S104).

Since no compressed data whose characteristic value
agrees with the characteristic value UN5 of the compressed
data P2-B2 is stored in the cache 13 (step S105; NO), the
expansion processing part 175 reads out the compressed data
P2-B2 from the image storage part 124, extends the data, and
stores it in the expansion memory 125 (step S201).

Here, when there is not enough space to store the com-
pressed data P2-B2 in the cache 13 (step S202; NO), the
expansion processing part 17/ deletes, from the cache 13, the
compressed data P1-B2 oldest in a timing at which the data
was referred to by the cache 13 (step S203). Since the data
size of the compressed data P1-B2 is larger than the data size
of the compressed data P2-B2 that is a target for expansion
(step S202;YES), the expansion processing part 17; stores the
compressed data P2-B2 in the cache 13 (step S204), and
deletes the compressed data P2-B2 from the image storage
part 124 (step S107).

Then, the same expansion processing is executed for the
compressed data P2-B3, and the compressed data P2-B4 next
becomes a target for expansion. Since the characteristic value
UN4 of the compressed data P2-B4 agrees with the charac-
teristic value UN4 of the compressed data P1-B4 stored in the
cache 13 (step S105; YES), the expansion processing part 177
reads out the compressed data P1-B4 whose characteristic
value agrees from the cache 13, extends the data, and stores it
in the expansion memory 125 (step S106). Then, the expan-
sion processing part 17; deletes the compressed data P2-B4
that is a target for expansion from the image storage part 12a
(step S107).

Thus, expansion processing of RIP image data of each
band on page 1 and page 2 has been finished, and processing
to page 3 and thereafter will be executed.

Thus, when compressed data whose characteristic value
agrees with that of compressed data that is a target for expan-
sion is stored in the cache 13, the expansion processing part
17; processes the compressed data stored in the cache 13 to be
expanded in the expansion memory 124. On the other hand,
when no compressed data whose characteristic value agrees
with that of compressed data that is a target for expansion is
stored in the cache 13, the expansion processing part 17/ reads
out the compressed data that is stored in the image storage
part 12a and is a target for expansion, and processes the data
to be expanded in the expansion memory 124.

According to the above embodiment 1, the printing appa-
ratus 10 calculates the characteristic value of RIP image data
(compressed data), associates the calculated characteristic
value with the RIP image data (compressed data), and stores
them in the image storage part 12a. When expanding the RIP
image data (compressed data) in the expansion memory 125
from the image storage part 12a, the printing apparatus 10
compares the characteristic value of the RIP image data (com-
pressed data) that is a target for expansion with the charac-
teristic value of the RIP image data (compressed data) stored
in the cache 13. As a result of comparison, when the RIP
image data (compressed data) whose characteristic value
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agrees exist in the cache 13, the RIP image data (compressed
data) whose characteristic value agrees are read out from the
cache 13, to be stored in the expansion memory 124.

In this manner, the number of read-out times from the
image storage part 124 that is a secondary storage device can
be reduced, so that expansion processing of RIP image data
can be sped up.

According to the above embodiment 1, the printing appa-
ratus 10 divides each page into bands, creates RIP image data
in units of bands, and processes the data to be expanded in
units of bands. In this manner, the agreement rate between the
RIP image data (compressed data) that is a target for expan-
sion and the RIP image data (compressed data) stored in the
cache 13 can be increased, and the amount of data read out
from the image storage device 124 that is a secondary storage
device can be further reduced. Since smaller sized RIP image
data (compressed data) created in units of bands is stored in
the cache 13, the cache 13 can be more effectively utilized.

According to the above embodiment 1, the printing appa-
ratus 10 stores compressed data obtained by compressing RIP
image data in the cache 13, and extends the compressed data
when expanding it in the expansion memory 124. In this
manner, the cache 13 can be more effectively utilized, and the
agreement rate can be increased more since more data can be
stored in the cache 13. Thus, expansion processing of RIP
image data can be sped up more.

Embodiment 2 will be described.

Inembodiment 1, all pages are divided into bands, and RIP
image data is created in units of bands. In embodiment 2,
processing is executed while switching between creating RIP
image data in units of bands and creating RIP image data in
units of object data, according to the number of pieces of
object data arranged on a page, with respect to each page.
Here, the object data is image data of, for example, a photo
area, an illustration area, and a character area.

FIG. 6 is a function block diagram illustrating a configu-
ration example of a printing apparatus 10 constituting a print
system 100 in embodiment 2. The basic configuration of the
printing apparatus 10 in embodiment 2 is same as the case of
embodiment 1. However, it is different from the case of
embodiment 1 in that the control part 17 further includes a
specification part 17%. In addition, functions of the determi-
nation part 174, the interpreter processing part 174, the ras-
terize processing part 17e, the data compressing part 177, the
characteristic value calculation part 17g, and the comparison
part 17i are slightly different in the case of embodiment 1.

The control part 17 is constituted of a CPU or the like and
executes an operation program stored in the program area of
the storage part 12 to realize functions of the determination
part 17a, the first counter 175, the band size setting part 17¢,
the interpreter processing part 174, the rasterize processing
part 17¢, the data compressing part 17/, the characteristic
value calculation part 17g, the second counter 174, the com-
parison part 17i, the expansion processing part 17/, and the
specification part 17k, and executes processing such as con-
trol processing to control the whole of the printing apparatus
10, and RIP image data storage processing and RIP image
data expansion processing which will be described in detail
hereinafter.

The determination part 17a determines whether or not,
apart from the processing described in embodiment 1, the
number of pieces of object data on a page that is a target for
processing, the number being specified by the specification
part 17k, is a predetermined number (for example, 4) or more.
In addition, the determination part 17a determines whether or
not compressed data that is a target for expansion is com-

10

15

20

25

30

35

40

45

50

55

60

65

12

pressed data of a band, on the basis of type discrimination
information which will be described in detail hereinafter.

The interpreter processing part 174 analyses a PDL in
which received job data is described when the number of
pieces of object data on the page that is a target for processing
is not less than a predetermined value, creates intermediate
data of the page that is a target for processing, and stores the
created intermediate data in the data area of the storage part
12.

On the other hand, when the number of object data on the
page that is a target for processing is less than the predeter-
mined value, the interpreter processing part 174 analyses a
PDL in which received job data is described, creates interme-
diate data of the page that is a target for processing in units of
object data, and stores the created intermediate data in units of
object data in the data area of the storage part 12.

When the number of pieces object data on the page that is
atarget for processing is not less than a predetermined value,
the rasterize processing part 17e¢ executes rasterize process-
ing in units of bands, in which the size of the band is set by the
band size setting part 17¢, on the basis of intermediate data
created by the interpreter processing part 174, to create RIP
image data in units of bands. On the other hand, when the
number of pieces object data on the page that is a target for
processing is less than the predetermined value, the rasterize
processing part 17e¢ executes rasterize processing in units of
object data and creates RIP image data in units of object data.
At that time, the rasterize processing part 17¢ executes image
processing such as color conversion and halftone processing
for adapting the RIP image data to the print engine constitut-
ing the printer part 16. Image processing such as color con-
version and halftone processing for adapting the RIP image
datato the print engine may be executed by the printer part 16.

The data compression part 17f compresses RIP image data
created by the rasterize processing part 17¢ in units of bands
or in units of object data, to create compressed data in units of
bands or in units of object data.

The characteristic value calculation part 17g calculates the
characteristic value of compressed data created by the data
compression part 177, on the basis of an algorithm for calcu-
lating a characteristic value, the algorithm being stored in the
data area of the storage part 12. Then, the characteristic value
calculation part 17g stores the calculated characteristic value
in the image storage part 12a in association with the corre-
sponding compressed data. At that time, the characteristic
value calculation part 17g adds type discrimination informa-
tion capable of discriminating whether the compressed data
corresponds to a band or corresponds to object data.

Here, FIG. 7 is a diagram illustrating an example of a
correspondence relationship between compressed data stored
in the image storage part 12a and the characteristic value of
the compressed data in embodiment 2. In embodiment 2, as
mentioned above, type discrimination information capable of
discriminating whether compressed data corresponds to a
band or corresponds to object data is added. In embodiment 2,
compressed data corresponding to a band is represented as
Pm-Bn, and compressed data corresponding to object data is
represented as Pm-On. That is, in the example of FIG. 7,
compressed data of page 1 are data compressed in units of
object data and compressed data of page 2 are data com-
pressed in units of bands.

Returning to FIG. 6, the comparison part 17; specifies
compressed data corresponding to a band among compressed
data stored in the cache 13 on the basis of type discrimination
information when compressed data that is a target for expan-
sion corresponds to a band, and compares the characteristic
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value of the specified compressed data with the characteristic
value of the compressed data that is a target for expansion.

On the other hand, the comparison part 17 specifies com-
pressed data corresponding to object data among compressed
data stored in the cache 13 on the basis of type discrimination
information when compressed data that is a target for expan-
sion corresponds to object data, and compares the character-
istic value of the specified compressed data with the charac-
teristic value of the compressed data that is a target for
expansion. That is, the comparison part 17: sets, as a target for
comparison, compressed data of the same type as the com-
pressed data that is a target for expansion, among the com-
pressed data stored in the cache 13.

The specification part 17k analyses received job data, and
specifies the number of pieces of object data arranged on a
page that is a target for processing, on the basis of, for
example, layout information representing a layout for each
page.

Next, a flow of RIP image data storage processing in
embodiment 2 will be described in reference to FIG. 8. FIG.
8 is part of an example of a flowchart for explaining the flow
of RIP image data storage processing in embodiment 2. This
RIP image data storage processing is started with a receipt of
job data output by the information terminal apparatus 20 as a
trigger.

The determination part 17a determines whether or not job
data has been received (step S001). When the determination
part 17a determines that the job data has not yet been received
(step S001; NO), the processing of step S001 is repeated until
the receipt of the job data.

On the other hand, when the determination part 17a deter-
mines that the job data has been received (step S001; YES),
the control part 17 resets the first counter 175 (counter value
7=1) (step S002), and the band size setting part 17¢ sets the
size of a band (step S003).

Then, the specification part 17k specifies the number of
pieces of object data arranged on page j that is a target for
processing on the basis of the received job data (step S301),
and the determination part 17a determines whether or not the
number of pieces object data on page j that is a target for
processing, the number being specified by the specification
part 17k, is not less than a predetermined value (step S302).

When the determination part 17a determines that the num-
ber of pieces of object data on page j that is a target for
processing is not less than the predetermined value (step
S302; YES), the interpreter processing part 174 analyses a
PDL in which the received job data is described, creates
intermediate data of page j, and stores the created intermedi-
ate data in the data area of the storage part 12 (step S004).

Then, the rasterize processing part 17e executes rasterize
processing in units of bands in which the size of the band is set
by the band size setting part 17¢ in processing of step S003, on
the basis of the intermediate data created by the interpreter
processing part 174, to create RIP image data in units of bands
(step S005).

On the other hand, when the determination part 17a deter-
mines that the number of pieces object data on page j thatis a
target for processing is less than the predetermined value
(step S302; NO), the interpreter processing part 174 analyses
a PDL in which the received job data is described, creates
intermediate data of page j in units of object data, and stores
the created intermediate data in units of object data in the data
area of the storage part 12 (step S303).

Then, the rasterize processing part 17e executes rasterize
processing in units of object data, on the basis of the interme-
diate data created by the interpreter processing part 174, to
create RIP image data in units of object data (step S304).
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Then, the data compression part 17f creates compressed
data in units of bands when the RIP image data created by the
rasterize processing part 17¢ is in units of bands, and creates
compressed data in units of object data when the RIP image
data is in units of object data (step S006).

Then, the characteristic value calculating part 17g calcu-
lates the characteristic value of the compressed data created
by the data compression part 17/ (step S007), and stores the
calculated characteristic value in the image storage part 12a
in association with the corresponding compressed data (step
S008). At that time, the characteristic value calculating part
17g adds type discrimination information capable of dis-
criminating whether the compressed data corresponds to a
band or corresponds to object data.

Then, the determination part 17a determines whether or
not storage processing of RIP image data has been executed
for all the pages (step S009). When the determination part 17«
determines that the processing has not yet been executed for
all the pages (step S009; NO), the control part 17 increments
the first counter 175 (step S010), processing is returned to the
processing in step S301, and the abovementioned processing
is repeated.

On the other hand, when the determination part 17a deter-
mines that processing has been executed for all the pages
(step S009; YES), this processing is terminated.

Next, a flow of RIP image data expansion processing in
embodiment 2 will be described with reference to FIG. 9.
FIG. 9 is part of an example of a flowchart for explaining the
flow of RIP image data expansion processing in embodiment
2. This RIP image data expansion processing is initiated by
the compressed data having been stored in the image storage
part 124 as a trigger.

The determination part 17a determines whether or not
compressed data has been stored in the image storage part 12a
(step S101). When the determination part 17a determines that
the compressed data has not been stored (step S101; NO), the
processing of step S101 is repeated until the compressed data
has been stored in the image storage part 12a.

On the other hand, when the determination part 17a deter-
mines that the compressed data has been stored (step S101;
YES), the control part 17 resets the second counter 17/
(counter value k=1) (step S102), and resets the cache 13 (step
S103).

Then, the determination part 17a determines whether or
not compressed data that is a target for expansion is com-
pressed data of a band, on the basis of type discrimination
information (step S401). When the determination part 17a
determines that the compressed data that is a target for expan-
sion is compressed data of object data (step S401; NO), the
comparison part 17; specifies the compressed data corre-
sponding to the object data among compressed data stored in
the cache 13, on the basis of type discrimination information
(step S501), and processing proceeds to the aforementioned
processing in step S403.

On the other hand, when the determination part 17a deter-
mines that the compressed data that is a target for expansion
is compressed data of a band (step S401; YES), the compari-
son part 17i specifies the compressed data corresponding to a
band among compressed data stored in the cache 13, on the
basis of type discrimination information (step S402).

Then, the comparison part 17 compares the characteristic
value of the specified compressed data with the characteristic
value of the compressed data that is a target for expansion
(step S403). The processing proceeds to the processing in step
S105 described in embodiment 1. In embodiment 2, after the
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processing in step S109, processing is returned to the pro-
cessing in step S401, and the abovementioned processing is
repeated.

According to the above embodiment 2, the printing appa-
ratus 10 specifies the number of pieces of object data arranged
on a page, with respect to each page, and when the number of
pieces ofthe specified object data is less than a predetermined
value, creates RIP image data in units of object data. On the
other hand, when the number of pieces of the specified object
data is not less than the predetermined value, the printing
apparatus 10 creates RIP image data in units of bands. In this
manner, the amount of targets to be processed can be reduced.

In addition, according to the above embodiment 2, the
printing apparatus 10 specifies as a target for comparison
compressed data of the same type as that of the compressed
data that is a target for expansion, from among compressed
data stored in the cache 13, on the basis of type discrimination
information. In this manner, targets for comparison can be
narrowed down.

The above embodiments are applicable to the case when
RIP processing and expansion processing of RIP image data
to the print engine are executed non-synchronously, that is,
the case in which the RIP image data is temporarily stored in
the secondary storage device (image storage part 12a) to
expand the RIP image data in the expansion memory 125
from the secondary storage device (image storage part 12a),
as well as the case of variable printing.

In the above embodiments 1 and 2, the realizing of each
function part of the control part 17 by executing the operation
program is described; however, the embodiments are not
limited to this. For example, part or the whole of the function
part of the control part 17 may be realized by hardware (for
example, a programmable logic device such as an FPGA
(Field Programmable Gate Array)). In addition, for example,
the rasterize processing part 17¢ may be realized by hard-
ware.

In the above embodiment 1, when creating intermediate
data, intermediate data may be created in units of bands.

In the above embodiments 1 and 2, the compressing of the
RIP image data and the calculating of the characteristic value
of the compressed data is described; however, the embodi-
ments are not limited to this, and RIP image data may not be
compressed. In this case, the characteristic value of the RIP
image data may be calculated and the calculated characteris-
tic value may be stored in the image storage part 12a in
association with the corresponding RIP image data.

In addition, in the above embodiments 1 and 2, that the
calculating of the characteristic value of compressed data is
described; however, the embodiments are not limited to this,
and for example, the characteristic value of RIP image data
before being compressed may be calculated, and compressed
data and the calculated characteristic value may be stored in
the image storage part 12a while associating them with each
other.

In addition, the method for band division is not limited to
the band division in the Y-axis direction exemplified in FIG. 5.
For example, band division may not be performed. For
example, the method for band division may be band division
in the X-axis direction, or may be band division in a lattice
shape as illustrated in FIG. 10A.

In the case of variable printing, band division may be
performed in consideration of an arrangement of fixed data
(format data). For example, as illustrated in FIG. 10B, when
a figure of a PC (Personal Computer) is fixed data (format
data), the band size of a band including the fixed data (format
data) is set so that the band does not include variable data. In
this manner, the effect of the cache can be increased. In
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addition, the band size of a band including fixed data (format
data) and the band size of the other data may be set to be
different from each other.

In addition, in the case of variable printing, RIP image data
may be created in units of object data and RIP image data
(compressed data) of fixed data (format data) may be stored in
the cache 13. In this case, when the RIP image data (com-
pressed data) of the fixed data (format data) is stored in the
image storage part 12a, for example, fixed data information
indicating that the data is fixed data (format data) may be
added, and the expansion processing part 17 may store the
RIP image data (compressed data) of the fixed data (format
data) in the cache 13, on the basis of the fixed data informa-
tion.

The abovementioned processing may be executed by stor-
ing the operation program for executing the above operation
in a computer-readable recording medium such as a flexible
disk, a CD-ROM (Compact Disk-Read Only Memory), a
DVD (Digital Versatile Disk), an MO (Magneto Optical disk),
to distribute the program, and installing it into a computer of
the printing apparatus 10 etc. The program may be stored in a
disk device or the like that a server device on the Internet has,
and for example may be superimposed on a carrier wave for
transmitting information, to be downloaded to a computer of
the printing apparatus 10 etc.

Hereinbefore, the embodiments of the present invention
have been described; however, the present invention is not
limited to the embodiments described hereinbefore, and can
take various configurations or embodiments within the scope
not deviating from the gist of the present invention.

What is claimed is:

1. An image processing apparatus including an expansion
memory for storing data to be expanded and output to a print
engine for executing print processing, the image processing
apparatus comprising:

an interpreter processing part for creating intermediate
data based on job data that is a print target, the job data
being described in a page description language;

a rasterize processing part for creating RIP (Raster Image
Processor) image data with respect to each band for
dividing each page into a plurality of parts, based on the
intermediate data created by the interpreter processing
part;

an image storage part for temporarily storing RIP image
data created by the rasterize processing part;

a characteristic value calculating part for calculating a
characteristic value which can uniquely distinguish the
RIP image data and associating the calculated charac-
teristic value with the corresponding RIP image data;

an expansion processing part for expanding RIP image data
stored in the image storage part and storing the expanded
RIP image data in the expansion memory; and

a cache for temporarily holding, together with the corre-
sponding characteristic value, RIP image data which has
not been expanded by the expansion processing part and
which corresponds to RIP image data which has already
been expanded and stored in the expansion memory,

wherein, the expansion processing part compares a char-
acteristic value of target RIP image data that is stored in
the image storage part and that is a target to be stored in
the expansion memory with a characteristic value of RIP
image data stored in the cache before accessing the
image storage part, and when the characteristic values
agree, reads out and expands the RIP image data stored
in the cache whose characteristic value agrees with the
characteristic value of the target RIP image data stored
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in the image storage part, to store the expanded RIP
image data in the expansion memory.

2. The image processing apparatus according to claim 1,
wherein when the RIP image data stored in the cache is read
out from the cache, expanded, and stored in the expansion
memory, the expansion processing part deletes, from the
image storage part, the RIP image data that was the target.

3. The image processing apparatus according to claim 2,
further comprising a data compression part which com-
presses the RIP image data created by the rasterize processing
part,

wherein the RIP image data stored in the image storage part
and in the cache is compressed RIP image data com-
pressed by the data compression part.

4. The image processing apparatus according to claim 1,
wherein, when RIP image data having a characteristic value
which agrees with the characteristic value of the target RIP
image data is not stored in the cache, the expansion process-
ing part (i) reads out and expands the target RIP image data
from the image storage part and stores the expanded RIP
image data in the expansion memory, (ii) stores, in the cache,
the target RIP image data which is not expanded, together
with the corresponding characteristic value, and (iii) deletes,
from the image storage part, the RIP image data which was
the target and which has been read out, expanded, and stored
in the expansion memory and which has also been stored in
the cache without being expanded.

5. The image processing apparatus according to claim 4,
further comprising a data compression part which com-
presses the RIP image data created by the rasterize processing
part,

wherein the RIP image data stored in the image storage part
and in the cache is compressed RIP image data com-
pressed by the data compression part.

6. The image processing apparatus according to claim 1,
wherein when there is RIP image data to be stored in the cache
and there is not enough space in the cache to store the RIP
image data, the expansion processing part deletes, from the
cache, a piece of RIP image data this is oldest in a timing at
which the RIP image data was referred to by the cache.

7. The image processing apparatus according to claim 6,
further comprising a data compression part which com-
presses the RIP image data created by the rasterize processing
part,

wherein the RIP image data stored in the image storage part
and in the cache is compressed RIP image data com-
pressed by the data compression part.

8. The image processing apparatus according to claim 1,
further comprising a data compression part which com-
presses the RIP image data created by the rasterize processing
part,

wherein the RIP image data stored in the image storage part
and in the cache is compressed RIP image data com-
pressed by the data compression part.

9. An image processing apparatus including an expansion
memory for storing data to be expanded and output to a print
engine for executing print processing, the image processing
apparatus comprising:

a specification part for specifying a number of pieces of
object data arranged on a page with respect to each page,
based on job data that is a print target, the job data being
described in a page description language;

an interpreter processing part for creating intermediate
data based on the job data;

a rasterize processing part for creating RIP (Raster Image
Processor) image data with respect to each object data
for a page in which the number of pieces of the object
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data specified by the specification part is less than a
predetermined threshold value, and creating RIP image
data with respect to each band for dividing each page
into a plurality of parts, for a page in which the number
of pieces of the object data is not less than the predeter-
mined threshold value, based on the intermediate data
created by the interpreter processing part;

an image storage part for temporarily storing RIP image

data created by the rasterize processing part;
a characteristic value calculating part for calculating a
characteristic value which can uniquely distinguish the
RIP image data and associating the calculated charac-
teristic value with the corresponding RIP image data;

an expansion processing part for storing RIP image data
stored in the image storage part in the expansion
memory; and

a cache for temporarily holding RIP image data which has

already been stored in the expansion memory, together
with the corresponding characteristic value,

wherein, the expansion processing part compares a char-

acteristic value of target RIP image data that is stored in
the image storage part and that is a target to be stored in
the expansion memory with a characteristic value of RIP
image data stored in the cache before accessing the
image storage part, and when the characteristic values
agree, reads outs the RIP image data stored in the cache
whose characteristic value agrees with the characteristic
value of the target RIP image data stored in the image
storage part, to store the RIP image data in the expansion
memory.

10. The image processing apparatus according to claim 9,
wherein when the RIP image data stored in the cache is read
out from the cache and stored in the expansion memory, the
expansion processing part deletes, from the image storage
part, the RIP image data that was the target.

11. The image processing apparatus according to claim 10,
further comprising a data compression part which com-
presses the RIP image data created by the rasterize processing
part,

wherein the RIP image data stored in the image storage part

and in the cache is compressed RIP image data com-
pressed by the data compression part.

12. The image processing apparatus according to claim 9,
wherein, when RIP image data having a characteristic value
which agrees with the characteristic value of the target RIP
image data is not stored in the cache, the expansion process-
ing part (i) reads out the target RIP image data from the image
storage part and stores the target RIP image data in the expan-
sion memory, (ii) stores, in the cache, the target RIP image
data, together with the corresponding characteristic value,
and (iii) deletes, from the image storage part, the RIP image
data which was the target and which has been read out and
stored in the expansion memory and which has also been
stored in the cache.

13. The image processing apparatus according to claim 12,
further comprising a data compression part which com-
presses the RIP image data created by the rasterize processing
part,

wherein the RIP image data stored in the image storage part

and in the cache is compressed RIP image data com-
pressed by the data compression part.

14. The image processing apparatus according to claim 9,
wherein when there is RIP image data to be stored in the cache
and there is not enough space in the cache to store the RIP
image data, the expansion processing part deletes, from the
cache, a piece of RIP image data this is oldest in a timing at
which the RIP image data was referred to by the cache.
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15. The image processing apparatus according to claim 14,
further comprising a data compression part which com-
presses the RIP image data created by the rasterize processing
part,

wherein the RIP image data stored in the image storage part

and in the cache is compressed RIP image data com-
pressed by the data compression part.

16. The image processing apparatus according to claim 9,
further comprising a data compression part which com-
presses the RIP image data created by the rasterize processing
part,

wherein the RIP image data stored in the image storage part

and in the cache is compressed RIP image data com-
pressed by the data compression part.
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